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ABSTRACT
Background. We report our experience with mediastinoscopy at Auckland city hospital, a tertiary referral centre. We wished to 
examine correlations between clinical diagnosis and that made by histological sampling of enlarged mediastinal nodes particularly 
in patients with isolated mediastinal adenopathy.
Methods. We retrospectively reviewed clinical records of all patients who underwent mediastinoscopy in a five year period, 
mediastinoscopy was performed in the presence of enlarged lymph nodes (short axis > 1cm) found at CT. Mediastinoscopy was 
indicated for diagnostic staging of mediastinal adenopathy related to a parenchymal lung mass, diagnosis of isolated mediastinal 
adenopathy and diagnosis of mediastinal adenopathy with other CT findings. Data relating to indication, pre-test diagnosis, node 
stations sampled, histology, and operative complications were collected.
Results. Mediastinoscopy was performed in 137 consecutive patients. Seventy five patients had a lung mass, 47 had isolated 
mediastinal adenopathy and 15 had other CT findings. One operative complication occurred. In those patients with isolated 
adenopathy the following diagnoses were reached; sarcoidosis 23, TB 15, lymphoma 4, carcinoma 4, no diagnosis 1. Final 
diagnosis was significantly associated with patient’s ethnicity. There was high sensitivity and specificity on comparison of clinical 
and histological diagnosis for both TB and sarcoidosis cases.
Conclusions. Mediastinoscopy proved to be safe and effective in nodal assessment of the mediastinum. In carefully selected 
cases procedural morbidity and mortality may be avoided by application of features related to patient’s ethnicity and radiological 
findings. 
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INTRODUCTION
With the widespread availability of CT scanning, isolated 
mediastinal adenopathy (IMA), mediastinal adenopathy in 
the absence of disease elsewhere (figure 1), is increasingly 
found  on  scans  performed  for  very  different  indications 
and clinicians are faced with the difficult clinical decisions 
regarding  the  investigation  of  a  patient  with  few  if  any 
symptoms. Radiological images do not always correlate well 
with the pathological features of the lesions and consequently 
imaging diagnostics often fail to provide enough certainty 
to make therapeutic decisions1. CT does not seem to replace 
mediastinoscopy but rather guides its application. Differential 
diagnosis  includes  conditions  for  which  specific  therapy 
is unlikely to be required (sarcoidosis), for which specific 
therapy is required for cure and/or to prevent future disease 
(tuberculosis) as well as potentially life-threatening conditions 
the outcome from which may be considerably influenced by 
appropriate and timely treatment (lymphoma). The most likely 
clinical diagnosis of the aetiology of isolated mediastinal 
adenopathy is based upon patient demographics, symptoms, 
clinical  signs  and  certain  laboratory  tests. A  histological 
diagnosis generally requires mediastinoscopy, (which requires 
general  anaesthesia),    and  an  experienced  cardio-thoracic 
surgeon, which are not available in all institutions and is not 
without risk2. 
In order to address these issues we undertook a study the 
overall aim of which was to determine the clinical utility of 
mediastinoscopy in the diagnosis and management of patients 
with IMA. Specifically to determine:
-  the  proportion  of  patients  who  have  a  malignant 
aetiology for their IMA
-  the  accuracy  of    physicians  in  their  pre-operative 
diagnosis (benign vs. malignant)
-  whether there were clinical or radiological features that 
correlated with a malignant aetiology
PATIENTS
The  institutional  review  board  did  not  require  individual 
patient consent as this study was retrospective. The clinical 
records of all patients who underwent mediastinoscopy at © The Ulster Medical Society, 2008.
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Auckland City Hospital over a five year period (January 2000 
- December 2005) were retrospectively reviewed. Data relating 
to indication, pre-test clinical diagnosis, histology, length of 
hospital stay, and operative complications were collected. 
Mediastinoscopy was performed in the presence of enlarged 
lymph nodes (short axis > 1cm) found at CT scanning with 
one or more node stations involved. It is widely accepted that 
adenopathy of greater than 10mm diameter is indicative of 
significant enlargement. Mediastinoscopy was performed in 
137 patients: in seventy five patients for diagnostic staging of 
mediastinal adenopathy related to a parenchymal lung mass or 
known primary lung cancer, in 15 for diagnosis of mediastinal 
adenopathy with other CT findings and in 47 for IMA. Those 
with IMA form the basis of this report.  
METHODS
All  procedures  were  performed 
under general anaesthesia using a 
single  lumen  endotracheal  tube. 
Following  standard  preparation 
for  mediastinoscopy  a  crease 
incision was made and dissection 
was performed deep down to the 
pre-tracheal fascia.  This was then 
followed by blunt dissection down 
along the trachea to access the right 
lower paratracheal and pre-tracheal 
lymph nodes3. Final diagnosis was 
determined  by  a  combination  of 
histology,  other  test  results,  and 
correlation of all of this information 
with clinical findings at subsequent 
follow-up  clinic  appointments. 
A diagnosis of tuberculosis (TB) 
was  made  if  histology    showed 
granulomatous inflammation, and 
either M. tuberculosis was cultured from the node or other 
samples, TB Polymerase Chain Reaction tests  was positive, 
acid fast bacilli were seen on histology or the patient had 
an unequivocal clinical and/or radiologic response to anti-
tuberculosis treatment. Alteration of management was defined 
as a definitive diagnosis which resulted in specific therapy or 
alternatively avoided further investigative procedures. 
Statistical analysis
Normally distributed data were presented as mean ± standard 
deviation,  whilst  non-parametric  data  were  expressed  as 
median  and  inter  quartile  ranges.  For  discrete  variables 
frequencies  and  percentages  were  reported  and  groups 
compared using the chi squared test. A significance level of 










Adenopathy & Other 
CT Findings
Number 75 47 15
Age 61.3 ± 11 44.8 ± 16.4 44.2 ± 15.4
Sex (M / F) 45 / 30 20 / 27 9 / 6
NZ European / Other European 54 22 5
Maori / Pacific Islander 16 6 3







Ta b l e  II 
Isolated mediastinal adenopathy, correlation of clinical diagnosis with histological 
diagnosis, sensitivity and specificity
Clinical Diagnosis Histological 
Diagnosis
Inconsistencies Sensitivity Specificity
Sarcoidosis 17 of 18 (94%) TB (1) 74% 96%
TB 13 of 16 (81%) Sarcoidosis (2), 
Lymphoma (1)
93% 91%
Lymphoma 3 of 7(43%)  SCLC (1), 
NSCLC (1), 
Sarcoidosis (1),  
No diagnosis (1)
75% 91%
Carcinoma 2 of 5 (40%) Sarcoidosis (2), 
no diagnosis (1)
50% 95%
Unknown - Sarcoidosis (1) - -© The Ulster Medical Society, 2008.
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5% was chosen. Statistical analysis was carried out using 
SPSS (Chicago, IL) version 10.0.
RESULTS
Mediastinoscopy was performed in 137 consecutive patients. 
Patient demographics are shown in table I; those patients in 
the IMA group were younger, more likely to be non-European 
and the radiologic abnormality more likely to have been an 
incidental finding.  Median length of stay was 2 days in all 
groups. In all cases but one, lymph node tissue was obtained. 
Of the 75 patients with a lung mass, 52 were known to have 
a malignant underlying process (51 NSCLC, 1 metastatic 
germ  cell  tumour).  Following  mediastinoscopy  18  were 
found to have non small cell lung cancer, other diagnosis’s 
made on nodal biopsy included TB (1), lymphoma (1) and 
SCLC (1). In 2 cases no final diagnosis was reached following 
mediastinoscopy. 
Isolated Mediastinal Adenopathy
The pre-operative clinical diagnoses and the final diagnoses 
are shown in table II. One patient who had a pre-operative 
diagnosis  of  a  benign  condition  (tuberculosis)  was  found 
to have malignancy (lymphoma). Five of the 12 who were 
suspected  of  having  a  malignant  aetiology  had  a  final 
diagnosis of a benign condition (sarcoidosis). Of the nine 
cases of IMA which were picked up as incidental findings 
on chest X-ray’s which were carried out for other illness or 
for employment / immigration purposes, seven were found 
to  have  tuberculosis,  1  sarcoidosis  and  one  lung  cancer 
(non small cell lung cancer). In almost all of these IMA 
cases  mediastinoscopy  was  followed  by  an  alteration  in 
management (98%). Subsequent analysis of clinical diagnosis 
and the definitive histological findings demonstrated high 
specificity for all diagnoses. Following analysis of symptom 
correlation  with  final  diagnosis,  a  diagnosis  of  TB  was 
negatively associated with a history of chest pain (p < 0.05). 
No other associations were found.
Ethnicity and Final Diagnosis
Patient’s  ethnicity  was  correlated  with  respect  to  their 
final  diagnosis.  New  Zealand  (NZ)  European  ethnicity 
was  associated  with  a  final  diagnosis  of  sarcoidosis  and 
malignancy  (p  <  0.05)  but  negatively  correlated  with  a 
diagnosis of TB (p < 0.0005). The converse was found in 
immigrant  populations  (Indian, Asian,  Chinese, African), 
with a positive association seen for TB (p< 0.0005) and a 
negative association for sarcoidosis (p< 0.005) or malignancy 
(p< 0.05).
Adenopathy Location and Final Diagnosis
Analysis  of  the  location  of  enlarged  nodes  and  the  final 
diagnosis was made.  Positive associations were seen between 
mediastinal  adenopathy  and  diagnoses  of  sarcoidosis  or 
lymphoma (p < 0.05). Lymphoma was also associated with 
paratracheal adenopathy (p = 0.05). An incidental finding 
of  interest  was  that  all  cases  of  aortopulmonary  window 
adenopathy were found to be associated with lung carcinoma 
in those patients who had a parenchymal lung mass (p < 
0.05). Also  all  patients  who  had  mediastinal  adenopathy 
in association with pulmonary nodules were found to have 
sarcoidosis.
DISCUSSION
Although the clinical pre-operative diagnosis was able to fairly 
reliably distinguish between benign and malignant aetiologies 
(sensitivity = 87 – 88%, specificity = 78 – 87%), clinical 
assessment  was  less  reliable  at  distinguishing  sarcoidosis 
from tuberculosis. Therefore in both benign and malignant 
conditions a precise histological diagnosis is required and 
thus a strong case can be made for mediastinoscopy in all 
cases of IMA. 
Previous studies investigating the role of mediastinoscopy 
in the diagnosis of isolated mediastinal adenopathies have 
also shown a  high sensitivity4. The benefits of an accurate 
diagnosis obtained by mediastinoscopy need to be balanced 
against the risks of the procedure. In the IMA group, none of 
the patients sustained a significant adverse outcome, although 
one of the other 90 patients who underwent mediastinoscopy 
during the period of this review developed life-threatening 
haemorrhage and required repair of an innominate artery 
rupture under cardio-pulmonary by-pass. The relatively low 
rates of complication (compared with published mortality 
rates of 0% - 0.2% and morbidity rates of 0.6% - 2.7%4-8) is 
likely due to the fact that all procedures were under-taken in 
a dedicated cardio-thoracic service. One large series recorded 
1%  of  patients  experiencing  complications  consisting  of 
haemorrhage, vocal cord dysfunction, tracheal injury and 
pneumothorax9.   
Median duration of hospital stay at two days was similar to 
that reported in other studies7. A specific diagnosis with a high 
likelihood of altering treatment was obtained at low risk to 
the patient. This is consistent with a previous study examining 
the risk / benefits of mediastinoscopy in the investigation of 
asymptomatic bilateral hilar adenopathy which found that 
the benefits of diagnosing persons with conditions other than 
sarcoidosis  would  be  offset  by  procedural  mortality  with 
significant cost implications10.
There was high sensitivity and specificity for the clinical 
diagnosis of sarcoidosis and TB when comparison was made 
to histological diagnosis following mediastinoscopy. However 
the significance of misdiagnosing a potential case of TB as 
sarcoidosis infers that any cases with suspicious presentation 
(detection on immigration CXR) and risk factors (from a high 
prevalence TB region) or the presence of atypical CT findings 
Fig 1. CT chest demonstrating bilateral hilar adenopathy.© The Ulster Medical Society, 2008.
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(infiltrates) should proceed to mediastinoscopy to obtain a 
diagnosis. These findings are reflected in previous publications 
and the point made that diagnosis can even be difficult when 
tissue is obtained11. Whilst mediastinal adenopathy in the 
absence of pulmonary infiltrates is an unusual but recognized 
presentation  for  TB  the  diagnosis  can  nevertheless  be 
difficult12. Two cases were initially diagnosed as sarcoidosis 
on the basis of histology but were subsequently found to 
be due to TB. Both cases were non-European (Indian), in 
one M. tuberculosis was cultured from bronchial washings 
(presentation with atypical chest pain) and in the other there 
was a positive mantoux (18mm), an interval increase (x3) in 
node size and a clear radiological response to anti-tuberculous 
therapy (detected on a pre-employment CXR). 
Although mediastinoscopy is a safe and accurate procedure in 
patients with asymptomatic stage I sarcoidosis, clinical and 
imaging monitoring may be more appropriate13. Alternate 
means of obtaining a histological diagnosis of sarcoidosis 
needs to be considered. Previous authors have suggested that 
in up to approximately 50% of cases a diagnosis of sarcoidosis 
can be obtained by conjunctival biopsy, avoiding the more 
expensive  and  invasive  procedure  of  mediastinoscopy14. 
The authors advise that multiple tissue specimens should be 
examined as granulomas may be randomly distributed, and 
also bilateral biopsies can increase the diagnostic yield.
Similar to the results of a previous study, the commonest 
diagnosis of IMA was sarcoidosis14. The cause of IMA may 
vary markedly in  different populations: other studies having 
identified  lymphoma  as  the  major  pathological  entity15. 
This may be related to selection bias or actual prevalence 
differences in different populations. Although the proportion 
of the major diagnoses may differ, this does not negate the 
findings of this study nor the conclusion that an accurate 
diagnosis is required in all cases. 
Areas of deficiency of this study are that it was retrospective 
in nature thus symptom recording and clinical diagnosis were 
influenced by each individual physicians approach. Also the 
study numbers are relatively small when used for subgroup 
analysis. These findings should ideally be confirmed in a 
prospective study with data acquisition as part of set criteria. 
However, despite these factors the findings of this study are 
applicable to European populations in which the prevalence 
of TB  is  low  but  which  do  have  a  significant  immigrant 
population form areas of high TB prevalence.
While  mediastinoscopy  is  a  safe  and  accurate  procedure 
other potential methods of obtaining histological specimens 
of enlarged paratracheal lymphadenopathy include the use 
of  CT  guided  bronchoscopic  transtracheal  needle  biopsy. 
Sufficient material for diagnostic purposes can be obtained 
in the majority of cases and this technique represents an 
effective,  less invasive methodology with a low complication 
rate, there was however a relatively high false negative rate 
of  50%16.  CT-guided    transthoracic  fine  needle  aspiration 
with  or  without  core  biopsy  accesses  many    mediastinal 
nodal stations with a high diagnostic yield albeit in patients 
with lung cancer rather than IMA17. Endoscopic ultrasound 
guided fine needle aspiration has been shown to be a safe, 
minimally invasive procedure for the diagnostic approach to 
mediastinal lymphadenopathy18. When used in combination 
with  transbronchial  needle  aspiration  the  diagnostic  yield 
approaches that of mediastinoscopy18. This procedure has also 
been applied to patients with suspected sarcoidosis resulting 
in  a  diagnosis  in  82%  of  cases  with  no  complications19.   
This technique is complementary to transbronchial needle 
aspiration  and  mediastinoscopy  as  it  allows  sampling  of 
nodal stations not accessible by the other two procedures20.   
Positron emission tomography (PET) scanning when applied 
to the examination of mediastinal adenopathy is usually in the 
setting of staging non small cell lung cancer. PET has been 
shown  to  have  higher  sensitivity  specificity  and  accuracy 
when compared to CT in staging mediastinal nodes21. Studies 
investigating the use of PET-CT compared to CT alone and 
videomediastinoscopy in patients with mediastinal masses 
demonstrated that whilst videomediastinoscopy remains the 
gold standard PET-CT is of value when differentiating benign 
from malignant lesions22.
Mediastinoscopy is the most sensitive and specific diagnostic 
tool when presented with mediastinal adenopathy.  There 
are relatively few complications and lymph node tissue was 
obtainable in nearly every case. Use of this procedure resulted 
in histological diagnosis and an alteration of management in 
most cases. In conclusion, patients with isolated mediastinal 
adenopathy  who  are  of  European  ethnicity  invariable 
have sarcoidosis, in these cases it is reasonable to observe 
patients only. Patients who are immigrants from regions of 
high TB prevalence and who have evidence of mediastinal 
adenopathy which is incidentally identified on chest imaging 
for immigration purposes usually have underlying TB.  Thus 
in carefully selected cases procedural morbidity and mortality 
may be avoided by application of features related to patient’s 
ethnicity and radiological findings. 
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